Diene 2b reacted regioselectively with dienophiles. Adduct 6 was converted into the left-hand portion of CC-1065 in 10% overall yield.
Sir: In the Diels-Alder reaction, the effect of a functional group attached directly to the diene unit has been extensively studied. The regiochemical control conferred by certain substituents coupled with the stereochemical control inherent in a concerted cycloaddition have made the Diels-Alder reaction a powerful synthetic tool. ' The observation that the regiochemical outcome with dienes such as 1 can be reversed by Lewis acid catalysis has in- creased the versatility of this reaction.2 However, there are still many instances (e.g., with unsymmetrical 1,4-dialkyl dienes) wherein regiocontrol cannot be achieved. In the process of devising solutions to this longstanding problem, we studied the effects exerted by substituents not directly attached to the diene unit, an idea which has only once been t e~t e d .~ We report herein that dienes 2b and 3 exhibit synthetically useful regioselectivity with a variety of dienes.
While diene 2a reacted with carbomethoxybenzoquinone4 in benzene at 25 "C to produce a 60:40 ratio of isomers, 2b afforded a 20:l ratio of isomers. The major isomer was assigned structure 4 on the basis of NMR de-4 , R = C H 3 6
. R = P h
(1) Desimoni, G. "Natural Products Synthesis"; Washington, D.C., coupling experiments at 300 MHz. In particular, the methine proton adjacent to the methyl group was coupled only to the vinyl proton and the methyl group, while the proton adjacent to the acetoxymethyl group was coupled to four different protons. Additionally, diene 3 reacted with carbomethoxybenzoquinone to produce a 151 ratio wherein 5 predominated. In experiments designed to better understand the rationale for the selectivity observed with 2b, pivalate ester 2c was treated with carbomethoxybenzoquinone to afford approximately equal amounts of two isomers. Additionally, dienes 2d and 2e afforded mostly products derived from the decomposition of the diene when treated with either ethyl propiolate or carbomethoxybenzoquinone. Decomposition also resulted when sorbyl chloride was used. Diene 2b reacted with methoxybenzoquinone bis(benzene~ulfonimide)~ at 25 O C to give, after aromatization with potassium acetate-acetic acid, adduct 6 in 55% yield6 with a selectivity of greater than 251. The structure of 6 was determined by X-ray crystallography. Interestingly, 2b reacted with ethyl propiolate to produce only one isomer. Its structure was shown to be 7 on the basis of conversion the regioselectivity was determined by conversion to 8.9 Diesters 9 were favored over 10 by a ratio of 91. The origin of the selectivity may arise from secondary orbital overlap involving the acetate carbonyl carbon and the orbital at C-3 of diene 2b.1° This analysis would explain the lack of regioselectivity with diene 2c. Alternatively, if the Diels-Alder transition state involves concerted but not completely synchronous bond formation," the acetoxymethyl group would be expected to destabilize the transition state leading to 10, while the methyl group would be expected to stabilize the transition state leading to 9.'* Whatever governs the selectivity, the results will be useful in synthetic design. We have found that the selective production of 6 forms the basis for an expedient synthesis of 14, the left-hand portion of CC-1065, a natural 1985, 50, 284-286 of the phenylsulfonyl group attached to the indole nitrogen atom could be selectively achieved by using NaOCH3. 15 Overall the synthesis proceeds in 11 steps from 6 with an overall yield of 10%. 5; methyl (la,4a,4ap,8ap)-l-(methoxymethyl)-4-methyl-5,8-dioxo-l,4,4a,5,8,8a-hexahydronaphthalene-4-carboxylate, 93923-41-2; m e t h y l  (la,4a,4aa,8aa)-1-(methoxymethyl)-4-methyl-5,8-dioxo-1,4,4a,5,8,8a-hexahydronaphthalene-4a-carboxylate, 93984-17-9 ; m e t h y l (la,4a,4ap,8ap)-l-[ (l-oxo-2,2-dimethylpropoxy)-methyl]-4-methyl-5,8-dioxo-1,4,4a,5,8,8a- ,E)-3, 93923-39-8; 4,93923-40-1; 5, 93923-43-4; 6,93923-44-5 George A. Kraus,* Stephen Yue, James S y D e p a r t m e n t of C h e m i s t r y Iowa S t a t e U n i v e r s i t y Ames, Iowa 50011
1983; ACS Monograph
Received S e p t e m b e r 24, 1984
CC-1065
product which exhibits inhibitory activity against L1210 and P388 leukemias in mice.13 This portion was initially synthesized by Wierenga in 15 steps.14 Recently, Magnus has reported an elegant synthesis of this portion by way of a dipolar cycloaddition strategy.15 Our approach begins with the cleavage of the arylmethyl ether of 6 with BBr3 in methylene chloride.16 Benzoylation of the resulting phenol ((PhCO),O, Et3N) and selective hydrolysis of the acetate provided alcohol 11 (Scheme I). Aldehyde was synthesized by phenylsulfonylation of the alcohol followed in situ by ring formation. Ozonolysis with reductive workup under acidic conditions1' furnished a 2-methoxy-2,3-dihydroindole unit which was readily aromatized (HC1, dioxane) to indole 12. Dibal reduction of aldehyde 12 followed by mesylation of the resulting alcohol and debenzoylation afforded a hydroxymesylate which was converted into 1318 with DBU in toluene at 50 "C. Removal
Suvanine, a Novel Sesterterpene from an Ircinia Marine Sponge Summary: Reported is a novel sesterterpene, suvanine (I), which contains both guanidinium bisulfate and furan functionality and the same tricarbocyclic skeleton as cheilanthatriol (3) but with different stereochemical features.
Sir: A growing list of sponges in the order Dictyoceratida are sources of sesterterpenes, and the family Thorectidae has the largest representation.' Within this latter group is the genus Zrcinia which stands out because nine described species and two undescribed species are sources of a variety of acyclic sesterterpenes, acyclic sesterterpenes with mixed biogenesis, or novel polyoxygenated carbocyclic lactones.2 During recent field work we collected an un-
